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Summary 

jy  Detailed  flow  measurements  made  in  the  casing  boun¬ 
dary  layer  of  a  two-stage  transonic  fan  are  summarized. 
These  measurements  were  taken  at  stations  upstream  of 
the  fan,  between  all  blade  rows,  and  downstream  of  the 
last  blade  row.  At  the  design  tip  speed  (429  m/sec)  the  fan 
achieved  a  peak  efficiency  of  0.846  at  a  pressure  ratio  of 
2.471.  The  boundary  layer  data  were  obtained  at  three 
weight  flows  at  the  design  speed:  one  near  choke  flow, 
one  near  peak  efficiency,  and  one  near  stall.  The  data 
presented  show  steep  axial  velocity  profiles  at  the  fan  in¬ 
let  and  at  both  rotor  exits.  The  axial  velocity  profiles  at 
the  stator  exits  were  not  as  steep  as  those  at  the  rotor  ex¬ 
its.  The  data  also  show  overturning  of  the  flow  at  the  tip 
at  the  stator  exits.  The  effect  of  mixing  is  shown  by  the 
redistribution  of  the  first-stage  rotor-exit  total 
temperature  profile  as  it  passes  through  the  following 
stator. 


Introduction 

The  Lewis  Research  Center  has  been  investigating  the 
aerodynamic  performance  of  a  two-stage  fan  with  a 
design  pressure  ratio  of  2.40  (refs.  1  to  5).  This 
investigation  is  part  of  a  program  to  demonstrate 
improved  performance  of  highly  loaded,  multistage, 
axial-flow  compressors.  Analysis  of  the  results  from 
references  2  to  5  indicated  that  the  first -stage  stator  and 
the  second  stage  had  potential  for  good  performance  but 
were  hampered  mainly  by  the  dampered  first -stage  rotor. 
In  an  effort  to  improve  performance  of  the  first  stage,  as 
well  as  to  improve  stage  matching,  the  first-stage  rotor 
was  redesigned.  Lower-aspect-ratio  blading  was  selected 
for  the  rotor  to  eliminate  the  part-span  damper  and  its 
adverse  effect  on  performance.  An  inlet-tip  boundary- 
layer  total  pressure,  based  on  unreported  boundary-layer 
survey  data  taken  with  the  configuration  of  reference  3, 
and  an  end-wall  blockage  allowance,  was  incorporated 
into  the  new  design,  resulting  in  the  rotor  blading  having 
leading-edge  end-wall  bend.  It  was  anticipated  that  the 
leading  edge  of  the  rotor  blade  would  be  alined  to  the 
flow  in  the  casing  boundary  layer.  The  performance  of 
the  low-aspect-ratio  fan  is  reported  in  reference  1 .  Results 
show  that  the  flow  in  the  tip  region  of  the  first -stage  rotor 
was  not  well  alined  with  the  blade  and  losses  remained 
high. 

More  detailed  information  than  is  currently  available 
about  the  flow  in  the  end-wall  regions,  particularly  in  the 
multistage  environment,  is  needed  to  develop  improved 
end-wall  designs.  The  wide  blade-row  spacing  of  this  two- 
stage  fan  afforded  the  opportunity  to  measure  the  flow 
field  in  the  outer-wall  region  behind  each  blade  row. 


The  data  resulting  from  these  measurements  are 
presented  in  this  report  in  both  tabular  and  plotted  form. 
Design-speed  data  were  recorded  at  three  flow 
conditions.  The  symbols  and  equations  are  defined  in 
appendixes  A  and  B. 


Apparatus  and  Procedure 

Two-Stage  Fan 

The  low-aspect-ratio  two-stage  fan  was  designed  to 
produce  a  2.40:1  pressure  ratio  at  427-meter-per-second 
tip  speed.  The  two-stage  fan  was  designed  with  a 
computer  program  described  in  reference  6.  A  measured 
inlet-radial  total-pressure  distribution  in  the  casing 
boundary  layer  (ref.  3)  was  used  to  model  the  total- 
pressure  profile  in  the  inlet  end-wall  region  in  the  design 
of  the  low-aspect-ratio  first-stage  rotor  described  in 
reference  1 .  The  computer  program  used  in  the  design 
was  unable  to  handle  the  steep  total-pressure  gradient 
from  the  measurements.  To  alleviate  this  problem,  the 
total-pressure  distribution  was  modified  and  combined 
with  an  end-wall  blockage  of  0.01.  It  was  hoped  that  this 
would  aline  the  blade  with  the  flow  entering  the  rotor  at 
the  tip,  resulting  in  reduced  losses.  At  the  other  stations 
in  the  two-stage  fan,  blockage  allowances  were  the  only 
method  used  to  account  for  the  hub  and  casing  boundary 
layers.  The  blockage  allowances  at  the  tip  were  0.013  at 
the  first-stage  rotor  exit,  0.017  at  the  first-stage  stator 
inlet,  and  0.020  at  all  other  stations.  Blockage  allowances 
at  the  hub  were  the  same  as  at  the  tip  at  each  station. 
Design  diffusion  factors  at  the  tip  of  the  first-  and 
second-stage  rotors  are  0.451  and  0.410,  respectively,  and 
at  the  first-  and  second-stage  stators,  0.472  and  0.464, 
respectively.  The  flow  path  and  axial  locations  of  the 
measuring  stations  are  shown  in  figure  1 .  Figure  2  shows 
the  fan  with  casing  treatment  over  the  rotors.  However, 
when  taking  the  boundary  layer  data,  solid  inserts  were 
installed  over  the  rotor  tips. 

Compressor  Test  Facility 

The  two-stage  fan  was  tested  in  the  multistage 
compressor  facility  (ref.  2).  A  schematic  diagram  of  the 
facility  is  shown  in  figure  3.  Atmospheric  air  enters  the 
test  facility  at  an  inlet  located  on  the  roof  of  the  building 
and  flows  through  the  flow  measuring  orifice,  through 
the  inlet  butterfly  throttle  valves,  and  into  the  plenum 
chamber  upstream  of  the  test  fan.  The  air  then  passes 
through  the  test  fan  into  the  collector  and  is  exhausted 
either  to  the  atmosphere  or  to  an  altitude  exhaust  system. 
Mass  flow  is  controlled  with  a  sleeve  valve  in  the 
collector.  For  this  series  of  tests  the  large  inlet  butterfly 


valve  remained  fully  open  with  the  small  valve  fully 
closed,  and  the  air  was  exhausted  to  the  atmosphere. 

Instrumentation 

Radial  surveys  of  the  flow  conditions  between  1  and  30 
percent  of  passage  height  were  made  at  the  fan  inlet, 
behind  each  rotor,  and  behind  the  two  stator-blade  rows 
(see  fig.  1).  Total  pressure,  total  temperature,  and  flow 
angle  were  measured  with  combination  probes  (fig.  4). 
Static  pressure  was  measured  with  the  combination 
probes  and  wall  static  taps  at  each  measuring  station. 
Each  probe  was  positioned  with  a  null-balancing,  stream- 
direction-sensitive  control  system.  The  thermocouple 
material  was  Chromel-constantan.  All  pressures  were 
measured  with  calibrated  transducers.  Two  combination 
probes  were  used  at  the  compressor  inlet,  behind  each 
rotor,  and  behind  the  first-stage  stator.  Four 
combination  probes  were  used  behind  the  second-stage 
stator.  The  circumferential  locations  of  the  probes  and 
wall  static  taps  at  each  measuring  station  are  shown  in 
figure  3.  The  probes  behind  the  stators  were 
circumferentially  traversed  one  stator-blade  passage 
clockwise  from  the  nominal  values  shown.  The  fan  mass 
flow  was  determined  with  a  calibrated  thin-plate  orifice 
located  in  the  inlet  line.  An  electronic  speed  counter,  in 
conjunction  with  a  magnetic  pickup,  was  used  to  measure 
rotative  speed  (rpm). 

The  estimated  errors  of  the  data,  based  on  inherent 
accuracies  of  the  recording  system,  are  as  follows: 


Mass  flow,  kg/sec . ±0.3 

Rotative  speed,  rpm . ±30 

Flow  angle,  deg . ±1 

Temperature,  K . ±0.6 

Total  pressure  (stations  I  and  2),  N/cm2 . ±0.07 

Total  pressure  (station  3),  N/cmJ . ±0. 10 

Total  pressure  (stations  4  and  5),  N/cm2 . ±0.17 

Indicated  static  pressure  (stations  1 , 2,  and  3),  N/cm2 ...  ±0.07 

Indicated  static  pressure  (stations  4  and  3),  N/cm2 . ±0. 1 7 

Radial  position,  cm . ±0.003 


Test  Procedure 

The  data  for  the  boundary-layer  surveys  were  taken  at 
three  mass  flows  from  maximum  flow  to  near  stall,  at  an 
equivalent  rotative  speed  of  100  percent  of  design  speed. 
At  each  selected  flow,  data  were  recorded  at  10  radial 
positions  at  each  of  the  five  measuring  stations.  At  the 
fan-inlet  and  rotor -exit  stations  (stations  1,  2,  and  4) 
radial  traverses  were  made  to  measure  total  pressure, 
static  pressure,  total  temperature,  and  flow  angle  at  each 
radial  position.  At  each  radial  position  the  combination 
probes  behind  the  stators  (stations  3  and  3)  were 
circumferentially  traversed  to  10  equally  spaced  locations 
across  a  stator-blade  gap.  Total  pressure,  static  pressure, 


total  temperature,  and  flow  angle  were  measured  at  each 
circumferential  position. 


Data  Reduction 

Redundant  measurements  at  each  measuring  station 
(two  at  stations  1,  2,  3,  and  4)  were  arithmetically 
averaged.  Indicated  total  pressures,  static  pressures,  and 
total  temperatures  were  corrected  for  Mach  number  and 
streamline  slope  (ref.  7).  All  data  were  corrected  to 
standard-day  conditions  based  on  values  at  30  percent  of 
the  passage  height  at  the  first-stage  rotor  inlet.  To  get 
representative  radial  distributions  in  addition  to  the 
circumferential  distributions  at  the  stator  exits,  the 
circumferential  distributions  of  total  temperature  were 
mass  averaged;  total  pressure  was  energy  averaged;  and 
flow  angle  was  arithmetically  averaged  at  each  radial 
position.  The  Mach  number  at  each  radial  position 
behind  a  rotor  and  at  each  radial  and  circumferential 
position  behind  a  stator  is  calculated  from  the  measured 
total  pressure  at  each  radial  and  circumferential  position 
and  the  static  pressure  at  each  radial  position.  Absolute 
velocity  was  calculated  from  the  Mach  number  and 
measured  total  temperature.  Absolute  velocity  and 
measured  flow  angle  were  used  to  calculate  axial  and 
tangential  velocity  components. 


Determination  of  Static  Pressure 

Total  pressure,  total  temperature,  and  flow  angle 
measurements  were  taken  at  10  radial  positions  between  1 
and  30  percent  of  passage  height  from  the  casing. 
Because  measurements  were  not  taken  across  the  full 
passage  height,  static  pressure  could  not  be  calculated  as 
was  done  in  reference  1 .  To  acquire  static  pressures  for 
the  boundary-layer  surveys,  the  side  balancing  holes  on 
the  combination  probes  (fig.  4)  were  manifolded  to  read 
an  indicated  static  pressure.  Figure  6  is  a  comparison  of 
the  measured  static  pressures  at  station  1  from  the 
boundary-layer  surveys  at  a  mass  flow  of  34.23  kg/sec 
and  calculated  static  pressures  from  earlier,  unreported 
full-passage-height  surveys,  also  at  34.23  kg/sec.  At  30 
percent  of  passage  height,  the  measured  static  pressure  is 
significantly  lower  than  the  calculated  static  pressure. 

The  static  pressures  were  calculated  using  design  end- 
wall  blockage  values.  It  would  appear  that,  if  the 
blockage  value  were  adjusted  until  the  calculated  value  at 
S  percent  of  passage  height  matched  the  wall  static  value, 
the  calculated  value  at  30  percent  of  passage  height  would 
nearly  equal  the  measured  value  as  well. 

Since  the  accuracy  of  the  static-pressure  measurement 
is  uncertain  near  the  casing,  it  was  arbitrarily  decided  that 
a  linear  distribution  of  static  pressure  between  the  wall 
static  and  the  measurement  at  30  percent  of  passage 
height  would  be  used  to  reduce  the  boundary -layer  survey 


data.  However,  all  measured  static  pressures  are 
presented  in  table  1. 


Results  and  Discussion 

The  overall  and  stage  performance  of  the  two-stage  fan 
are  presented  in  figures  7  and  8.  Figures  9  to  13  are  radial 
distributions  of  various  flow  parameters  between  1  and 
30  percent  of  passage  height  at  each  measuring  station. 
Figure  14  presents  radial  and  circumferential 
distributions  of  axial  velocity  at  the  stator  exits.  The  data 
in  these  figures  are  presented  in  tables  II  to  VIII. 


Overall  and  Stage  Performance 

The  overall  performance  of  the  two-stage  fan  with  the 
low-aspect-ratio  first-stage  rotor  is  presented  in  figure  7. 
At  the  design  tip  speed  of  429  m/sec  the  fan  achieved  a 
peak  efficiency  of  0.846  at  a  pressure  ratio  of  2.471. 
Arrows  pointing  to  the  design  speed  line  indicate  the 
locations  where  the  boundary  layer  data  were  obtained. 
The  stage  performance  is  given  in  figure  8.  The  first  stage 
achieved  a  peak  efficiency  of  0.870  at  a  pressure 
coefficient  of  0.257  (pressure  ratio  =  1 .655).  The  second 
stage  achieved  a  peak  efficiency  of  0.842  at  a  pressure 
coefficient  of  0.260  (pressure  ratio  =  1 .494). 


Radial  Distributions  at  Measuring  Stations 

The  results  presented  in  figures  9  to  13  are  presented  at 
three  mass  flows  at  design  speed,  34.63  kg/sec  (choke), 
34.23  kg/sec  (peak  efficiency),  and  34.01  kg/sec  (near 
stall).  The  solid  lines  in  the  figures  are  design  values,  and 
the  symbols  are  measured  values. 

First-stage  rotor  inlet  (station  I).  -  The  axial  velocity  is 
higher  than  design  over  most  of  the  outer  30  percent  of 
the  passage  height  (fig.  9).  This  velocity  difference  is  due, 
in  part,  to  the  mass  flow  being  higher  than  design  and  in 
part  to  the  selection  of  static  pressure.  However,  the 
measured  velocity  decreases  much  more  rapidly  from  4  to 
1  percent  of  the  passage  height  than  the  design  values. 
The  total-pressure  gradient  along  with  the  0.010  outer 
wall  blockage  used  in  the  design  at  the  rotor  inlet  did  not 
accurately  model  the  casing  boundary  layer. 

First-  and  second-stage  rotor  exits  (stations  2  and  4).  - 
The  axial  velocity  distributions  at  the  exits  of  the  first- 
and  second-stage  rotors  are  very  similar  (figs.  10  and  12). 
The  absolute  flow  angle  is  much  higher  than  design  in  the 
outer  10  percent  of  passage  height  which  increases 
incidence  angles  on  the  following  stators. 

First-  and  second-stage  stator  exits  (, stations  3  and  5).  - 
The  decrease  in  axial  velocity  from  10  to  1  percent  of 
passage  height  at  the  stator-exit  measuring  stations  (figs. 


1 1  and  13)  is  much  less  than  at  the  rotor-exit  measuring 
stations  (figs.  10  and  12).  A  comparison  of  figures  10  and 
1 1  shows  that  the  total-temperature  profile  that  left  the 
first -stage  rotor  was  redistributed  as  it  passed  through  the 
following  stator.  Measured  total  temperatures  between  1 
and  8  percent  of  passage  height  at  the  stator  exit  are  lower 
than  the  corresponding  values  at  the  rotor  exit. 
Conversely,  total  temperatures  between  8  and  30  percent 
of  passage  height  are  higher  at  the  first-stage  stator  exit 
than  at  the  first-stage  rotor  exit.  This  redistribution  of 
total  temperature  is  a  result  of  mixing.  The  plots  of 
absolute  flow  angle  show  overturning  of  the  flow  near  the 
casing  of  6*  at  the  first-stage  stator  exit  and  4°  at  the 
second-stage  stator  exit. 


Circumferential  Distributions  at  Stator  Exit  Stations 

The  radial  and  circumferential  distributions  of  axial 
velocity  behind  the  first-  and  second-stage  stators 
(stations  3  and  5)  are  plotted  in  figure  14.  The  data 
plotted  in  this  figure  are  at  a  mass  flow  of  34.23  kg/sec. 
For  clarity,  only  5  of  the  10  radial  positions  at  each 
station  are  plotted.  The  wakes  behind  both  stators  are 
less  pronounced  at  30  percent  of  the  passage  height  than 
at  3  or  4  percent  of  the  passage  height.  The  wake  also 
appears  to  shift  circumferentially  toward  the  pressure 
side  of  the  blade  near  the  tip  of  both  stators.  The  axial 
velocity  at  ihe  edge  of  the  wake  on  the  suction  side  of  the 
blade  is  significantly  lower  than  the  corresponding 
velocity  on  the  pressure  side  at  the  tip.  This  velocity 
imbalance  exists  at  1  and  2  percent  of  passage  height  and 
is  nearly  gone  at  3  or  4  percent  of  passage  height. 


Concluding  Remarks 

Secondary  flows  in  compressor  blade  rows  arise  from 
the  inability  of  the  end-wall  boundary  layers  to  sustain 
the  blade-to-blade  static-pressure  gradient.  Several 
aspects  of  the  data  discussed  earlier  suggest  the  presence 
of  strong  secondary  flows  in  both  stator-blade  rows.  The 
velocity  imbalance  across  the  stator  wakes  is  the  result  of 
an  accumulation  of  low-energy  boundary-layer  fluid  near 
the  suction  surface  caused  by  secondary  flows.  The 
redistribution  of  total  temperature  is  also  a  result  of 
secondary  flows  as  well  as  of  turbulence.  It  is  this  mixing 
that  accounts  for  the  stator-exit  axial  velocity  profiles 
being  much  flatter  than  the  rotor-exit  profiles. 

This  suggests  that  casing  blockage  effects  in  multistage 
compressors  are  reduced  by  mixing.  The  high  stator 
incidence  angles  that  will  result  from  the  highly  skewed 
flow  in  the  casing  boundary  layer  exiting  the  rotors 
reinforces  the  secondary  flows  generated  in  the  stators. 
This  reinforcement  is  a  result  of  the  low  pressure  (lower 


than  at  lower  incidence  angles)  that  occurs  on  the  suction 
surface  as  a  result  of  the  high  incidence  angles.  The 
overturning,  as  well,  is  the  result  of  secondary  flows. 


Summary  of  Results 

This  report  presents  detailed  measurements  of  the 
casing  boundary  layer  in  a  429-meter-per-second-tip- 
speed,  two-stage  fan.  The  fan  achieved  a  peak  adiabatic 
efficiency  of  0.846  at  a  pressure  ratio  of  2.471  at  design 
speed.  The  following  principal  results  were  obtained: 

1 .  Axial  velocities  at  the  first-stage  rotor  inlet  and  at 
both  rotor  exits  decreased  more  rapidly  from  4  percent  of 


the  passage  height  to  the  casing  than  the  design  values. 

2.  The  absolute  flow  angle  distribution  at  the  exit  of 
both  stators  shows  approximately  4*  of  overturning  near 
the  tip.  This  overturning  is  most  likely  the  result  of 
secondary  flows. 

3.  The  decrease  in  axial  velocity  from  10  percent  to  1 
percent  of  passage  height  at  the  stator-exit  measuring 
stations  is  much  less  than  at  the  rotor  exit  measuring 
stations. 


Lewis  Research  Center 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio,  May  7,  1982 


Appendix  A 
Symbols 


Cp  specific  heat  at  constant  pressure,  1004  J/kg-K 
D  diffusion  factor 
N  rotative  speed,  rptn 

P  total  pressure,  N/cm2 

p  static  pressure,  N/cm2 
r  radius,  cm 

T  total  temperature,  K 

U  wheel  speed,  m/sec 
V  air  velocity,  m/sec 

W  weight  flow,  kg/sec 

Z  axial  distance  referenced  from  rotor-blade-hub 
leading  edge,  cm 

j3'  relative  air  angle  (angle  between  air  velocity  and 
axial  direction),  deg 
y  ratio  of  specific  heats 
6  ratio  of  rotor-inlet  total  pressure  to  standard 

pressure  of  10.13  N/cm2 
i;  efficiency 

0  ratio  of  rotor-inlet  total  temperature  to  standard 

temperature  of  288.2  K 


a  solidity;  ratio  of  chord  to  spacing 
Subscripts: 

ad  adiabatic  (temperature  rise) 

LE  blade  leading  edge 
p  polytropic 

TE  blade  trailing  edge 
t  tip 

z  axial  direction 

0  tangential  direction 

1  instrumentation  plane  upstream  of  first  rotor 

2  instrumentation  plane  downstream  of  first  rotor 

3  instrumentation  plane  downstream  of  First  stator 

4  instrumentation  plane  downstream  of  second 

rotor 

5  instrumentation  plane  downstream  of  second 

stator 

Superscript: 

'  relative  to  blade 


Appendix  B 
Equations 


Diffusion  factor— 

Head-rise  coefficient— 

r.  Vt*  .  WhE-Wu: 
yLE  ('TE+'IeM  V[E) 

(Bl) 

p  % 

(B6) 

Percent  of  passage  height— 

Flow  coefficient— 

100 

( rt-rh ) 

(B2) 

^=(Tle 

^tlp 

(B7) 

Adiabatic  (temperature  rise)  efficiency— 

Polytropic  efficiency— 

(B3) 

-mr,vr 

(B8) 

’tad  —  -r 

lTE  . 

Tle 

Ttp 

InpS 
'  LE 

Equivalent  mass  flow— 

Temperature-rise  coefficient— 

w-JeTb 

Equivalent  rotative  speed— 

(B4) 

j.r_C'p(7TE-7'LE) 

(B9) 

N 

>fe 

Relative  flow  angle— 

(B5) 

/S'  =  arctan 

(BIO) 
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TABLE  I.- MEASURED  STATIC  PRESSURES 


(a)  First-Stag*  Rotor  Inlet. 

(d)  Second-Stage  Rotor  Exit. 

MASS  FLOW 
KG/SEC 

34. G3 

34.23 

34.01 

HASS  Ft OH 
KG/SEC 

34.43 

34.23 

34.01 

PERCENT 

PASSAGE 

HEIGHT 

PERCENT 

PASSAGE 

HEIGHT 

0.00 

8. IS 

8.21 

8.22 

1  WALL 

STATIC i 

0.00 

18.04 

20.77 

20.82  (WALL 

STATIC  1 

1 .00 

8.42 

8.45 

8.48 

1 .00 

18.31 

21  .04 

21.20 

2.00 

8.4! 

8.43 

8.47 

2.00 

18.22 

20.85 

20.88 

3.00 

8.41 

8.43 

6.48 

3.00 

18.15 

20.71 

20.88 

4.00 

8.42 

6.43 

8.43 

4.00 

18.11 

20.48 

20.84 

G  .00 

8.40 

8.41 

8.4b 

4.00 

18.10 

20.47 

20.80 

6.00 

8.34 

8.37 

8.42 

8.00 

18.08 

20.40 

20.74 

1 

10.00 

8.30 

8.31 

8.3b 

10.00 

18.04 

20.42 

20.61 

15.00 

8.13 

e. a 

8.20 

15.00 

18.85 

20.51 

20.44 

20.00 

8.00 

6.01 

8.0b 

20.00 

18. b7 

20.15 

20.28 

30.00 

7.82 

7.82 

7.8G 

30.00 

18.22 

18.74 

18.80 

(b)  First-Stage  Rotor  Inlet. 

(e)  Second-Stage  Stator  Exit. 

HASS  FLOW 
KG /SEC 

34. G3 

34.23 

34.01 

hass  flow 
KG/SCC 

34.43 

34.23 

34.01 

» 

PERCENT 

PASSAGE 

HEIGHT 

PERCENT 

PASSAGE 

HEIGHT 

0.00 

12.40 

13.08 

13.21 

4  MALL 

STATIC  1 

0.00 

20.08 

22.10 

22.25  (WALL 

STATIC  1 

1.00 

12.G2 

13.33 

13.47 

1 .00 

20.22 

22.23 

22.38 

2.00 

12.54 

13.24 

13.40 

2.00 

20.18 

22.18 

22.35 

3.00 

12.52 

13.22 

13.38 

3.00 

20.17 

22.15 

22.28 

<00 

12.50 

13.20 

13.3b 

4.00 

20.15 

22.13 

22.28 

b.00 

12.44 

13.12 

13.25 

b.00 

20. 1G 

22.14 

22.28 

8.00 

12.43 

13.08 

13.24 

8.00 

20.18 

22.14 

22.28 

10.00 

12.40 

13.02 

13. 1G 

10.00 

20.17 

22.13 

22.24 

15.00 

I2.2i 

12.77 

12.85 

15.00 

20.15 

22.07 

22.23 

20.00 

11.52 

12.44 

12.55 

20.00 

20.08 

22.04 

22.18 

30.00 

11.55 

12.12 

12. 2G 

30.00 

18. 8G 

21 .84 

21  .85 

(c)  First-Stage  Stator  Exit. 

' 

hass  riOH 

KG/SEC 

34. G3 

34.23 

34.01 

PERCENT 

PASSAGE 

HEIGHT 

0.00 

13.47 

14.27 

14.41 

HALL 

STATIC  1 

■J 

1  00 

13. GS 

14.45 

14. G2 

i 

2.00 

13. G2 

14.41 

14.58 

! 

' .  ( 

V 

3.00 

13.55 

14.38 

14. 5G 

i 

4.00 

13.55 

14.38 

14.55 

GOO 

13.57 

14. 3G 

14.52 

0.00 

13.54 

14.31 

14.48 

10.00 

13.51 

14.28 

14.45 

IS. 00 

13.43 

14.18 

14.3 

i 

20.00 

13.33 

4  ft? 

<7 

i 

30.00 

13.05 

13  • 

la. 87 

j 

• 

■  ■'  rj  ■ 

J 

m 

...  ^ 

TABLE  II. -RADIAL  DISTRIBUTIONS  FOR  FIRST-STAGE  ROTOR  INLET 


MASS 

FLOW  s 

34.63  KG/SEC 

PERCENT 

RADIUS 

AXIAL 

TANG. 

total 

total 

ABS. 

REL  . 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP. 

PRESS. 

flow 

FLOW 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

DEG. 

N/CM**2 

ang. 

ANG. 

N/CM**2 

K 

OEG. 

DEG. 

1  .0 

25. 48 

146.75 

0.00 

285.38 

9.29 

0.00 

71  .09 

8.14 

2.0 

25.33 

160.42 

0.00 

288.32 

9.53 

0.00 

69.34 

8.13 

3.0 

25.17 

168.80 

0.00 

288.36 

9.70 

0.00 

68.12 

8.12 

4.0 

25.01 

177.08 

0.00 

288.21 

9.85 

0.00 

67.15 

8.11 

6.0 

24 .85 

185.57 

0.00 

288.33 

10.01 

0.00 

65.89 

8.09 

8.0 

24.38 

188.41 

0.00 

288.83 

10.08 

0.00 

65.17 

8.06 

10.0 

24.04 

181 .41 

0.00 

288.78 

10.10 

0.00 

64.64 

8.04 

15.0 

23.24 

185.01 

0.00 

288.51 

10.13 

0.00 

63.45 

7.99 

20.0 

22.43 

187.88 

0.00 

288.28 

10.13 

0.00 

62.28 

7.93 

30.0 

20.82 

203.36 

0.00 

288.17 

10.13 

0.00 

59.82 

7.82 

MASS 

FLOW  = 

34.23  KG/SEC 

PERCENT 

RADIUS 

AXIAL 

T  . 

TOTAL 

total 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP. 

PRESS. 

flow 

flow 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

OEG . 

N/CM*t2 

ang. 

ANG. 

N/CM**2 

K 

OEG. 

DEG. 

1  .0 

25.45 

143.56 

0.00 

281 .01 

9.30 

0.00 

71  .47 

8.20 

2.0 

25.33 

157.13 

0.00 

280.38 

9.53 

0.00 

69.73 

8.19 

3.0 

25.17 

166.76 

0.00 

280.14 

9.70 

0.00 

68.48 

8.18 

4.0 

25.01 

173.88 

0.00 

280.13 

9.84 

0.00 

67.51 

8.16 

6.0 

24.68 

182.65 

0.00 

288.67 

10.01 

0.00 

66.23 

8.14 

8.0 

24.36 

186.77 

0.00 

288 . 35 

10.07 

0.00 

65.47 

8.11 

10.0 

24.04 

188.33 

0.00 

288.30 

10.  10 

0.00 

64.88 

8.09 

15.0 

23.24 

183.77 

0.00 

288.23 

10.13 

0.00 

63.60 

8.02 

20.0 

22.43 

186.80 

0.00 

288.72 

10.13 

0.00 

L2.42 

7.96 

30.0 

20.82 

202 . 8 1 

0.00 

288.17 

10.13 

0.00 

59.88 

7.83 

MASS 

FLOW  = 

34.01  KG/SEC 

PERCENT 

RADIUS 

AXIAL 

TANG. 

total 

total 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL  . 

VEL. 

TEMP. 

PRESS. 

flow 

FLOW 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

OEG. 

N/CM**2 

ANG. 

ANG. 

N / CM*  *2 

K 

DEG. 

DEG. 

1  .0 

25.48 

143.45 

0.00 

288.48 

9.31 

0.00 

71  .48 

8.21 

2.0 

25.33 

156.18 

0.00 

288.31 

9.52 

0.00 

69.85 

8.19 

3.0 

25.17 

166.58 

0.00 

288.31 

9.71 

0.00 

68.50 

8.18 

4.0 

25.01 

174.50 

0.00 

288.62 

9.86 

0.00 

67.44 

8.17 

8.0 

24.68 

182.10 

0.00 

289.41 

10.01 

0.00 

66.29 

8.15 

8.0 

24.36 

186.78 

0.00 

289.17 

10.09 

0.00 

65.47 

8.12 

10.0 

24.04 

188.25 

0.00 

289.01 

10. 10 

0.00 

65.01 

8.10 

15.0 

23.24 

182.65 

0.00 

288.72 

10.13 

0.00 

63.73 

8.04 

20.0 

22.43 

185.61 

0.00 

288.61 

10.13 

0.00 

62.56 

7.98 

30.0 

20.82 

201 .28 

0.00 

288.17 

10.13 

0.00 

60.08 

7.86 

9 


TABLE  III.  -  RADIAL  DISTRIBUTIONS  FOR  FIRST-STAGE  ROTOR  EXIT 


MASS  FLOW  =  34.fe3  KG/SEC 


PERCENT 

RAO  I  US 

AXIAL 

TANG. 

TOTAL 

TOTAL 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL  . 

TEMP. 

PRESS. 

FLOW 

FLOW 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

DEG. 

N/CM**2 

ANG. 

ANG. 

N/CM**2 

K 

DEG. 

DEG. 

1  .0 

24.34 

114.78 

153.78 

351 .73 

14.92 

53.26 

65.77 

12.38 

2.0 

24.21 

124.85 

155.87 

350.55 

15.14 

51  .27 

63.56 

12.35 

3.0 

24.08 

138.22 

153.75 

350.14 

15.30 

48.46 

61  .50 

12.32 

4.0 

23.98 

148.25 

151 .07 

349.65 

15.48 

45.54 

59.47 

12.29 

4> .  0 

23.71 

173.17 

142.09 

345.85 

15.90 

39.37 

55.94 

12.23 

8.0 

23.45 

190.59 

134.55 

342.15 

16.25 

35.22 

53.70 

12. 18 

10.0 

23.21 

199.44 

130.18 

338.78 

16.43 

33.13 

52.47 

12.12 

15.0 

22.58 

208.35 

129.44 

335.72 

16.53 

32.10 

50.44 

11.98 

20.0 

21  .95 

209.09 

133.15 

334.12 

16.56 

32.49 

48.41 

11.84 

30.0 

20.89 

209.17 

142.58 

332.96 

16.43 

34.28 

44.43 

11.55 

MASS 

FLOW  = 

34.23  KG/SEC 

PERCENT 

RAO  I  US 

AXIAL 

TANG. 

TOTAL 

TOTAL 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP. 

PRESS. 

FLOW 

FLOW 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

DEG. 

N/CM**2 

ANG. 

ANG. 

n/CM**2 

K 

DEG. 

DEG. 

1  .0 

24.34 

122.87 

184.58 

357.85 

16.13 

53.30 

63.33 

13.06 

2.0 

24.21 

131.80 

185.35 

356.61 

16.32 

51  .44 

61 .36 

13.03 

3.0 

24.08 

142.11 

183.25 

356.44 

16.47 

48.96 

59.51 

13.00 

4.0 

23.98 

152.94 

180.04 

354.71 

16.64 

46.30 

57.75 

12.96 

6.0 

23.71 

174.01 

153.38 

351 .54 

17.02 

41.39 

54.60 

12.90 

8.0 

23.45 

188.03 

147.82 

347.49 

17.24 

38.47 

52.92 

12.84 

10.0 

23.21 

192.01 

143.48 

344.58 

17.29 

36.77 

52.07 

12.77 

J  15.0 

22.58 

198.04 

140.95 

340.79 

17.29 

35.44 

50.27 

12.61 

20.0 

21.95 

199.31 

144.96 

339.42 

17.26 

36.03 

48.31 

12.45 

30.0 

20.89 

201 .47 

154.42 

337.84 

17.20 

37.47 

43.80 

12.13 

MASS 

FLOW  = 

34.01  KG/SEC 

PERCENT 

RADIUS 

AXIAL 

TANG. 

total 

total 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL  . 

TEMP. 

PRESS. 

FLOW 

FLOW 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

DEG. 

N/CM**2 

ANG. 

ANG. 

N/CM**2 

K 

DEG. 

DEG. 

1  .0 

24.34 

127.74 

184.92 

359.11 

16.38 

52.24 

62.36 

13.18 

2.0 

24.21 

135.58 

164.82 

356.76 

16.54 

50.56 

60.73 

13. 15 

;  3.0 

24.08 

148.15 

162.28 

355.84 

16.70 

47.99 

58.91 

13.11 

4.0 

23.98 

158.85 

160.51 

354.98 

16.91 

45.66 

57.05 

13.08 

8.0 

23.71 

175.20 

156.54 

351.24 

17.31 

41.78 

54.06 

13.02 

8.0 

23.45 

185.18 

151.68 

348.10 

17.47 

39.32 

52.62 

12.96 

10.0 

23.21 

190.00 

147.22 

345.69 

17.47 

37.77 

51  .93 

12.89 

15.0 

22.58 

194.88 

144.53 

341.79 

17.42 

36.59 

50.33 

12.74 

20.0 

21 .95 

194.93 

148.34 

339.99 

17.35 

37.27 

48.51 

12.58 

30.0 

20.89 

198.23 

156.04 

337.85 

17.31 

38.21 

44.02 

12.26 

TABLE  IV.  -  RADIAL  DISTRIBUTIONS  FOR  FIRST-STAGE  STATOR  EXIT 


MASS  FLOW  *  34. S3  KG/SEC 


PERCENT 

RADIUS 

AXIAL 

TANG. 

total 

total 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP. 

PRESS. 

FLOW 

flow 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

OEG. 

N/CM**2 

ANG. 

ANG. 

N/CM**2 

K 

OEG. 

OEG. 

1  .0 

24.27 

143.01 

-13.83 

345.28 

14.85 

-5.52 

71.26 

13.45 

2.0 

24.18 

150.88 

-11.00 

345.04 

15.12 

-4.17 

70.08 

13.44 

3.0 

24.04 

157.88 

-8.51 

345.24 

15.27 

-2.36 

68.86 

13.43 

4.0 

23.53 

183.05 

-5.24 

344.43 

15.38 

-1.84 

68.18 

13.42 

6.0 

23.70 

170.88 

-0.55 

343.88 

15.57 

-0.18 

66.83 

13.38 

8.0 

23.47 

178.01 

-1  .51 

342.80 

15.70 

-0.48 

66.03 

13.36 

10.0 

23.25 

180.44 

-0.52 

340.77 

15.82 

-0.17 

65.23 

13.34 

15.0 

22.88 

181 .71 

-3.11 

337.63 

16.13 

-0.83 

63.48 

13.28 

20.0 

22.11 

188.47 

-1.87 

338.34 

16.23 

-0.55 

62.25 

13.21 

30.0 

20.88 

188.80 

-5.14 

334.81 

16.22 

-1  .47 

60.78 

13.08 

MASS 

FLOW  = 

34.23  KG/SEC 

PERCENT 

RAO I  US 

AXIAL 

TANG. 

TOTAL 

TOTAL 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP. 

PRESS. 

flow 

flow 

PRESS . 

HEIGHT 

M/SEC 

M/SEC 

OEG. 

N/CM»*2 

ANG. 

ANG. 

N /CM*  *2 

K 

DEG. 

DEG. 

1  .0 

24.27 

147.74 

-14.88 

354.42 

15.82 

-5.75 

70.73 

14.26 

2.0 

24.18 

158.38 

-11.88 

353.02 

16.12 

-4.38 

68.48 

14.24 

3.0 

24.04 

183.00 

-5.71 

352.37 

16.27 

-2.00 

68.30 

14.23 

4.0 

23.83 

187.88 

-5.43 

351 .71 

16.38 

-1.85 

67.60 

14.21 

6.0 

23.70 

174.44 

1.18 

350.31 

16.55 

0.38 

66.28 

14.18 

8.0 

23.47 

178.08 

-0.51 

348.51 

16.64 

-0.16 

65.73 

14.15 

10.0 

23.25 

181 .08 

1  .01 

347 . 07 

16.71 

0.32 

65.07 

14.12 

15.0 

22.88 

188.53 

-2.10 

344.03 

16.80 

-0.64 

63.80 

14.05 

20.0 

22.11 

183.18 

-1.54 

341 .81 

16.88 

-0.46 

62.62 

13.57 

30.0 

20.88 

188.85 

-4.40 

338.13 

16.87 

-1  .28 

61.10 

13.82 

MASS 

FLOW  s 

34.01  KG /SEC 

PERCENT 

RAO I US 

AXIAL 

TANG. 

total 

TOTAL 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP. 

PRESS . 

FLOW 

FLOW 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

OEG. 

N/CM**2 

ANG. 

ANG. 

N/CM«*2 

K 

DEG. 

DEG. 

1  .0 

24.27 

148.85 

-14.88 

353.87 

16.13 

-5.67 

70.46 

14.40 

2.0 

24.18 

158.23 

-11.85 

352.81 

16.32 

-4.28 

68.25 

14.38 

3.0 

24.04 

185.08 

-5.35 

352.33 

16.48 

-1.86 

68.03 

14.37 

4.0 

23.53 

170.38 

-4.74 

352.48 

16.62 

-1.58 

67.27 

14.35 

8.0 

23.70 

178.72 

2.27 

350.85 

16.78 

0.74 

65.85 

14.32 

8.0 

23.47 

180.03 

0.82 

348.33 

16.87 

0’8 

65.41 

14.28 

10.0 

23.25 

182.53 

2.42 

347.88 

16.83 

0.76 

64.81 

14.26 

15.0 

22.88 

188.15 

-0.83 

344.68 

17.05 

-0.28 

63.78 

14.18 

20.0 

22.11 

182.07 

-0.43 

342.78 

17.12 

-0.13 

62.68 

14.12 

30.0 

20.88 

185.57 

-3.45 

340.11 

17.08 

-1.01 

61.21 

13.87 

II 


TABLE  V.- RADIAL  DISTRIBUTIONS  FOR  SECOND-STAGE  ROTOR  EXIT 


MASS  FLOW  =  34. S3  KG/SEC 


PERCENT 

RADIUS 

AXIAL 

TANG. 

TOTAL 

TOTAL 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP  . 

PRESS. 

FLOW 

FLOW 

PRESS . 

HEIGHT 

M/SEC 

M/SEC 

DEG. 

N/CM**2 

ANG. 

ANG. 

N/CM**2 

K 

OEG. 

OEG. 

1  .0 

23.53 

111.78 

124  ,b4 

385 . 30 

21  .5b 

48.11 

b7.;.b 

18.01 

2.0 

23.44 

118.01 

128.83 

387.20 

21  .81 

47.48 

b5 . 74 

18.88 

3.0 

23 . 3b 

127.54 

134.21 

388.81 

22.08 

4b.  4b 

b3.71 

18.8b 

4.0 

23.2b 

135.b4 

137.55 

400.04 

22.3b 

45.40 

bl  .83 

18.83 

b.O 

23.08 

153.32 

141 .83 

388.15 

22.8b 

42.77 

58.07 

18.87 

8.0 

22.81 

1b8 . 74 

143.04 

388.83 

23.48 

40.12 

54.83 

18.82 

10.0 

22.73 

180.84 

144.38 

388.11 

23.82 

38.58 

52.  b8 

18.77 

15.0 

22.28 

180.10 

13b. 25 

382.04 

23.8b 

35.  b3 

51 .40 

18. b3 

20.0 

21  .84 

183.88 

132.82 

387.10 

23.83 

34.40 

50.34 

18.48 

30.0 

20.84 

185.58 

138.03 

383.2b 

23.88 

35.21 

47.55 

18.22 

MASS 

FLOW  r 

34.23  KG/SEC 

PERCENT 

RAO  I US 

AXIAL 

TANG. 

TOTAL 

TOTAL 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP. 

PRESS. 

FLOH 

flom 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

DEG. 

N/CM**2 

ANG. 

ANG. 

N/CM*»2 

K 

OEG. 

DEG. 

1  .0 

23.53 

111.30 

1 b2 . 78 

410. b5 

24.57 

55.  b4 

b4 .42 

20.75 

2.0 

23.44 

118.18 

Ib2 .08 

411.11 

24.70 

53. b7 

b2. 78 

20.72 

3.0 

23.3b 

127.20 

1b3. 10 

41 l .88 

24.80 

52.05 

bO  .88 

20.  b8 

4.0 

23.2b 

135.14 

1b4 . 17 

410.88 

25.15 

50.54 

58.18 

20.  bS 

b.O 

23.08 

153. b4 

1b4 .70 

412.47 

25. b7 

4b.  88 

55.45 

20.58 

8.0 

22.81 

170.41 

1b2 . 73 

411.71 

2b.  15 

43. b8 

52.50 

20.51 

10.0 

22.73 

180.23 

IbO . 70 

410.48 

2b.  42 

41.72 

50.32 

20.44 

15.0 

22.28 

183. b8 

150. bl 

403.21 

2b.  08 

38.35 

50.  b2 

20.27 

20.0 

21  .84 

18b. 28 

14b. 75 

387.83 

25.84 

38.23 

48.75 

20.10 

30.0 

20.84 

181 .20 

152.47 

382 . 78 

2b.  03 

38.57 

4b.  20 

18.75 

MASS 

FLOW  = 

34.01  KG/SEC 

PERCENT 

RADIUS 

AXIAL 

TANG. 

TOTAL 

TOTAL 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP. 

PRESS. 

FLOW 

FLOH 

PRESS . 

HEIGHT 

M/SEC 

M/SEC 

DEG. 

N/CM**2 

ANG. 

ANG. 

N/CM**2 

K 

DEG. 

DEG. 

1  .0 

23.53 

111.32 

IbO. 23 

411.53 

24. b3 

55.21 

b4.bb 

20.88 

2.0 

23.44 

122.07 

1  b3 . 1  1 

411.37 

24.87 

53.18 

b2 . 12 

20.85 

3.0 

23.3b 

127. b7 

1b2.7b 

410.42 

25.08 

51 .88 

bO  .82 

20.82 

4.0 

23.2b 

137.00 

1b3.B5 

412.0b 

25.34 

50.10 

58.88 

20.78 

b.  0 

23.08 

155.24 

1b3 . 83 

412.18 

25.87 

4b.  5b 

55.2b 

20.72 

8.0 

22.81 

1b8.85 

1 b3 . 32 

412.15 

2b.  33 

43.8b 

52.50 

20.  b5 

10.0 

22.73 

178.57 

IbO. 84 

410.48 

2b. 53 

42.01 

51  .Ob 

20.58 

15.0 

22.28 

1 82 . 82 

148.83 

403.75 

2b. 21 

38.34 

50.82 

20.41 

20.0 

21  .84 

1 84 . bb 

147.04 

388.22 

2b.  Ob 

38.53 

48.8b 

20.24 

30.0 

20.84 

188.28 

153.17 

383.50 

2b.  14 

38.88 

4b.  38 

18.80 

TABLE  VI.  -  RADIAL  DISTRIBUTIONS  FOR  SECOND-STAGE  STATOR  EXIT 


MASS  FLOW  s  34. S3  KG/SEC 


PERCENT 

RADIUS 

AXIAL 

TANG. 

TOTAL 

total 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL  . 

VEL. 

TEMP. 

PRESS. 

FLOW 

flow 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

DEG. 

N/CM**2 

ANG. 

ANG. 

N/CM**2 

K 

DEG. 

OEG. 

1  .0 

23.54 

145.82 

-12.08 

384.24 

22.10 

-4.74 

70.31 

20.08 

2.0 

23.45 

152.83 

-8.25 

384.33 

22.30 

-3.08 

68.18 

20.07 

3.0 

23.37 

158.76 

-4.55 

385.84 

22.46 

-1.64 

68.21 

20.06 

4.0 

23.28 

161 .80 

-2.40 

382.66 

22.57 

-0.85 

67.64 

20.05 

6.0 

23.12 

167.86 

1.77 

383.65 

22.75 

0.60 

66.53 

20.04 

8.0 

22.85 

172.68 

3.65 

382.84 

22.81 

1.21 

65.67 

20.02 

10.0 

22.78 

176.06 

5.38 

381 .88 

23.03 

1.75 

64.88 

20.01 

15.0 

22.36 

182.51 

6.27 

388.38 

23.26 

1  .87 

63.71 

18.87 

20.0 

21  .85 

186.03 

5.16 

386.60 

23.38 

1.58 

62.80 

18.83 

30.0 

21.11 

180.32 

1  .65 

382.52 

23.51 

0.50 

61  .66 

18.86 

MASS 

FLOW  = 

34.23  KG/SEC 

PERCENT 

RADIUS 

AXIAL 

TANG. 

TOTAL 

total 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP. 

PRESS. 

FLOW 

FLOW 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

OEG . 

N/CM«*2 

ANG. 

ANG. 

N/CM**2 

K 

OEG. 

DEG. 

1 .0 

23.54 

148.36 

-8.81 

407.31 

24.34 

-3.78 

68.77 

22.08 

2.0 

23.45 

155.18 

-5.17 

406 . 24 

24.52 

-1.81 

68.76 

22.08 

3.0 

23.37 

158.86 

-0.74 

405.41 

24.64 

-0.26 

67.88 

22.07 

4.0 

23.28 

162.61 

2.28 

405.38 

24.76 

0.80 

67.31 

22.06 

6.0 

23. 12 

167.73 

7.80 

404.68 

24.84 

2.70 

66.21 

22.04 

8.0 

22.85 

170.68 

8.08 

403.86 

25.04 

3.05 

65.61 

22.03 

10.0 

22.78 

173.15 

10.82 

403.17 

25.13 

3.58 

65.04 

22.01 

15.0 

22.36 

177.54 

10.12 

400.68 

25.27 

3.26 

64.10 

21  .87 

20.0 

21  .85 

180.81 

7.88 

387.28 

25.38 

2.48 

63.37 

21  .82 

30.0 

21.11 

183.40 

5.12 

380 . 35 

25.46 

1  .60 

62.31 

21  .84 

MASS 

FLOW  » 

34.01  KG/SEC 

PERCENT 

RADIUS 

AXIAL 

TANG. 

TOTAL 

TOTAL 

ABS. 

REL. 

STATIC 

PASSAGE 

CM 

VEL. 

VEL. 

TEMP. 

PRESS. 

flow 

flow 

PRESS. 

HEIGHT 

M/SEC 

M/SEC 

OEG. 

N/CM»*2 

ANG. 

ANG. 

N/CM**2 

K 

DEG. 

DEG. 

1 .0 

23.54 

150.62 

-10.50 

405.64 

24.56 

-3.88 

68.64 

22.24 

2.0 

23.45 

156.27 

-5.80 

405.28 

24.74 

-2.13 

68.65 

22.23 

3.0 

23.37 

158.87 

-1.18 

404.83 

24.82 

-0.43 

68.02 

22.22 

4.0 

25.32 

162.82 

1.71 

404.46 

24.85 

0.60 

68.86 

22.21 

6.0 

23.12 

167.61 

7.20 

404.05 

25.11 

2.46 

66.26 

22.18 

8.0 

22.85 

171 .01 

8.73 

404.11 

25.22 

2.82 

65.58 

22.17 

10.0 

22.78 

173.06 

10.40 

403.31 

25.28 

3.44 

65.07 

22.15 

15.0 

22.36 

178.28 

10.06 

400.68 

25.46 

3.23 

64.01 

22.10 

20.0 

21.85 

181 .06 

7.57 

387.58 

25.54 

2.38 

63.37 

22.05 

30.0 

21.11 

183.17 

5.01 

381 .62 

25.57 

1.57 

62.35 

21 .85 

TABLE  VII.  -  CIRCUMFERENTIAL  DISTRIBUTIONS  AT  FIRST-STAGE  STATOR  EXIT 


(a)  Mass  flow,  34.63  kg/sec 


PERCENT  GAP 


0. 

10. 

20. 

30. 

RADIUS 

PERCENT 

CM 

PASSAGE 

HEIGHT 

total 

40.  50.  GO.  70.  80.  80. 

PRESSURE  -  N/CM**2 


24 

.27 

1  . 

15 

.15 

15 

.25 

15 

.28 

14  , 

.68 

14 

.51 

14 

.82 

14, 

.82 

14. 

.81 

14 

.80 

15 

.07 

24, 

.  16 

2. 

15 

.28 

15 

.35 

15 

.38 

14  , 

.75 

14 

.64 

15 

.08 

15 

.12 

15. 

05 

15 

.08 

15 

.22 

24. 

.04 

3. 

15 

.40 

15 

.43 

15 

.51 

15. 

.05 

14 

.57 

15 

.18 

15. 

36 

15. 

28 

15 

.27 

15. 

.37 

23, 

.83 

4  . 

15 

.52 

15 

.54 

15 

.57 

15, 

.08 

14 

.62 

15 

.31 

15. 

.57 

15. 

46 

15 

.45 

15 

.50 

23. 

.70 

8. 

15 

.70 

15 

.88 

15 

.70 

15 

.40 

14 

.70 

15 

.15 

15 

.82 

15. 

.77 

15 

.71 

15 

.71 

23. 

.47 

8. 

15 

.83 

15, 

.82 

15 

.78 

15, 

.38 

14 

.81 

15 

.38 

15. 

.57 

15. 

.85 

15 

.88 

15 

.87 

23. 

.25 

10. 

15 

.88 

15 

.83 

15 

.80 

15, 

.58 

14 

.83 

15 

.33 

16. 

.05 

16. 

.12 

16 

.04 

16 

.02 

22 

be 

15. 

18 

.28 

18 

.24 

16 

.20 

15 

.  77 

15 

.36 

15 

.80 

<6. 

.33 

16. 

.37 

16 

.34 

16 

.33 

22 

.11 

20. 

18 

.38 

18 

.34 

16 

.33 

15 

.88 

15 

.64 

15 

.88 

16 

.36 

16 

.38 

16 

.40 

16 

.40 

20. 

.88 

30. 

18 

.41 

18. 

.41 

16 

.40 

15. 

.88 

15 

.80 

16 

.05 

16 

.27 

16. 

.25 

16 

.28 

16 

.27 

TOTAL  TEMPERATURE 

-  DEG. 

K 

24. 

.27 

1  . 

344 

.87 

348 

.88 

346 

.73 

346 

.  34 

341 

.67 

34  3 

.36 

34  3 

.72 

343. 

.76 

346 

.50 

348 

.24 

24. 

.  18 

2. 

345 

.13 

345 

.75 

346 

.48 

345 

.81 

342 

.82 

34  3 

.57 

34  3 

.86 

344 

.44 

345 

.61 

346 

.33 

24. 

04 

3. 

345 

.73 

345 

.38 

348 

.88 

345 

.66 

343 

.88 

344 

.00 

344 

.63 

345 

.53 

345 

.34 

345 

.01 

23. 

.83 

4  . 

345 

.05 

344 

.25 

345 

.44 

345 

.  78 

34  3 

.10 

343 

.31 

343 

.55 

344  . 

.27 

344 

.30 

345 

.00 

23 

.70 

8. 

343 

.82 

344 

.78 

344 

.87 

345 

.55 

342 

.63 

34  1 

.83 

342 

.87 

343. 

.86 

344 

.50 

344 

.34 

23 

.47 

8. 

342 

.82 

34  3 

.01 

343 

.66 

344 

.  30 

342 

.16 

340 

.88 

341 

.32 

342 

.25 

342 

.63 

342 

.81 

23. 

.25 

10. 

337 

.08 

341 

.38 

342 

.23 

342 

.86 

340 

.76 

338 

.76 

340 

.58 

341  . 

.04 

340 

.85 

341 

.  16 

22 

.  68 

15. 

332 

.85 

338 

.80 

338 

.24 

338 

.4  2 

337 

.87 

337 

.55 

337 

.46 

338 

.21 

338 

.20 

338 

.77 

22. 

.  1 1 

20. 

338 

.  1  1 

338 

.82 

336 

.87 

336 

.80 

336 

.45 

335. 

76 

335. 

68 

335. 

81 

336. 

28 

336. 

51 

20. 

88 

30. 

335 

.15 

335. 

.56 

335 

.84 

335 

.  14 

335 

.01 

334 

.54 

334. 

.15 

334. 

.20 

333 

.88 

334 

.47 

ABSOLUTE  FLOW 

ANGLE  - 

DEG. 

24. 

27 

1  . 

-4. 

.38 

-4  . 

63 

-3. 

.46 

-2. 

.37 

-6 

.81 

-e 

.64 

-7. 

.07 

-6. 

.21 

-6 

.  16 

-5 

.43 

24. 

1b 

2. 

-3. 

.08 

-2. 

.63 

-0 

.64 

-3. 

.04 

-8 

.70 

-7 

.30 

-4  . 

.44 

-3. 

.80 

4 

.18 

-3 

.88 

24. 

04 

3. 

-2. 

.20 

-1  . 

.88 

-0 

.60 

1  , 

.83 

-2 

.81 

-5 

.18 

-4 

.28 

-2. 

.68 

-2 

.88 

-2 

.81 

23. 

83 

4. 

-1 . 

,38 

-0. 

82 

1 . 

.  12 

1  . 

.88 

-5 

.62 

-6 

.06 

-2. 

.65 

-I . 

.41 

-1 

.74 

-1 

.71 

23. 

70 

8. 

-0. 

.88 

-0. 

.48 

0. 

.48 

4  . 

.28 

1 

.58 

-1 

.75 

-2 

.52 

-0. 

.52 

-1 

.03 

-0 

.80 

23. 

47 

8. 

-0. 

.82 

-0. 

.33 

1 

.20 

4. 

.51 

-1 

.30 

-4 

.30 

-2 

.05 

-0. 

58 

-0 

.67 

-0 

.75 

23. 

25 

10. 

-0. 

88 

-0. 

,67 

0 

,  17 

3. 

.37 

i 

.86 

-1 

.08 

-2 

.23 

-0, 

.87 

-0 

.74 

-0 

.61 

22. 

88 

15. 

-0. 

87 

-0. 

82 

0, 

.36 

2. 

86 

-1 

.85 

-3 

.53 

-2 

.12 

-1 . 

.17 

-0 

.88 

-0 

.86 

22. 

1 1 

20. 

-0 

.81 

-0, 

.76 

-0 

.12 

2. 

.50 

0 

.03 

-1 

.48 

-2 

.00 

-1 . 

.18 

-1 

.03 

-0 

.78 

20. 

88 

30. 

-0. 

71 

-0. 

.67 

-0, 

.48 

0, 

.48 

-2 

.58 

-3 

.76 

-2, 

.38 

-1 . 

.75 

-1 

.55 

-1 

.30 

axial  velocity  -  m/sec 


24, 

27 

i . 

151  , 

66 

156, 

.02 

157. 

,  77 

130. 

,81 

120. 

,02 

135. 

.81 

136, 

,04 

135. 

93 

140. 

.71 

148 

.63 

24. 

.16 

2. 

158. 

,04 

160 

.61 

162. 

,40 

134. 

.70 

127. 

17 

148. 

65 

150. 

.77 

147. 

79 

149 

.91 

155 

.45 

24. 

.04 

3. 

163. 

.24 

164 

.34 

167, 

,60 

148. 

.23 

125. 

,86 

153, 

.68 

161  . 

.21 

158. 

.45 

157 

.78 

161 

.85 

23. 

83 

4. 

167. 

.83 

168 

.58 

168, 

.86 

150, 

.82 

<28. 

,71 

158, 

.87 

168. 

.34 

165. 

.79 

165 

.49 

167 

.34 

23. 

.70 

6. 

175. 

.  14 

175, 

.13 

175, 

,44 

164. 

.50 

134, 

,70 

154. 

,30 

178. 

.86 

177, 

.74 

175 

.82 

175 

.79 

23. 

.47 

8. 

180. 

.47 

180 

.02 

178, 

,80 

164. 

,86 

140. 

82 

163. 

.65 

184, 

.36 

183, 

.99 

182 

.14 

181 

.70 

23. 

.25 

10. 

183, 

,  77 

184 

.23 

183 

51 

173. 

.01 

147, 

,21 

163 

,17 

187. 

.45 

189, 

,78 

187 

.41 

186 

.80 

22. 

68 

15. 

183. 

,85 

185, 

,05 

184, 

,06 

180. 

,78 

166. 

,  18 

18«, 

.28 

197, 

,13 

198. 

.74 

197, 

.67 

197 

.63 

22. 

.11 

20. 

188, 

,80 

188, 

.68 

188. 

,  32 

188, 

.86 

178. 

,46 

188, 

.76 

189. 

.66 

200. 

.44 

200 

.98 

201 

.27 

20. 

CD 

30. 

205. 

,35 

205, 

.48 

205, 

.16 

180, 

,28 

187. 

52 

184, 

,85 

200. 

,97 

200. 

.65 

201 

.65 

201 

.40 

14 


TABLE  VII.  -  Continued. 


(b)  Mass  flow,  34.23  kg/sec 


PERCENT  GAP 


0. 

10. 

20. 

30. 

40. 

50. 

bO. 

70. 

a> 

o 

80. 

RADIUS 

PERCENT 

CM 

PASSAGE 

HEIGHT 

TOTAL 

PRESSURE 

-  N/CM**2 

24.27 

1  . 

lb. 17 

1b. 2b 

1b. 27 

15.45 

15.34 

15.78 

15.8b 

15.84 

15.83 

1b. 02 

24.  If, 

2. 

1b. 33 

1b. 38 

1b. 41 

15.51 

15.48 

1b. 08 

1b. 21 

1b.  12 

1b.  08 

1b. 21 

24.04 

3. 

1b. 47 

1b. 50 

1b. 52 

15. 88 

15.28 

1b. 08 

lb. 47 

1b.  38 

1b. 27 

1b. 37 

23.  S3 

4. 

1b. bl 

1b.  b2 

1b. bO 

15. SO 

15.25 

1b.  17 

1b.  b5 

1b. 55 

1b. 48 

1b. 53 

23.70 

b. 

1b. 77 

1b.  74 

1b. 75 

1b. 33 

15.28 

15.82 

lb. 81 

1b. 80 

1b. 75 

1b. 77 

23.47 

8. 

1b. 87 

1b. 87 

1b. 80 

1b. 2b 

15.38 

1b.  08 

1b. 88 

1b. 82 

1b. 80 

1b. 87 

23.25 

10. 

1b.  8b 

1b. S3 

1b.  87 

1b. 40 

15.52 

15.85 

1b. 80 

17.05 

1b. 88 

17.01 

22.  f>8 

15. 

17.12 

17.11 

17.03 

1b.  55 

15.87 

1b. 48 

17.0b 

17.12 

17.12 

17.14 

22.11 

20. 

17. IS 

17. IS 

17.15 

1b.  78 

1b. 24 

1b. 70 

17.10 

17.08 

17.10 

17.12 

20.88 

30. 

17.13 

17.15 

17.18 

1b.  58 

lb. 40 

1b.  83 

17.11 

17.05 

17.05 

1b. 88 

TOTAL  TEMPERATURE  -  OEG.  K 


24 

.27 

1  . 

353 

.01 

35b. 

28 

355 

.57 

355 

.74 

355 

.34 

352 

.87 

352 

.80 

354 

.40 

353 

4b 

354. 

82 

24 

1b 

2. 

353 

.15 

354. 

21 

354 

.40 

354 

.2b 

352 

.40 

351 

,7b 

351 

.73 

352 

.  b4 

352 

.48 

353. 

12 

24 

.04 

3. 

353 

.71 

352. 

8b 

353 

.85 

353 

.53 

348 

.87 

351 

.54 

351 

.53 

351 

.7b 

352 

.03 

352. 

Ob 

23 

.83 

4. 

352 

,8b 

352. 

1b 

353 

.01 

353 

.57 

350. 

.35 

348 

.41 

350 

.55 

351 

.20 

351  . 

.87 

351  . 

bb 

23. 

.70 

b. 

351 

2b 

351  . 

81 

351 

.83 

352 

,71 

348 

.78 

347. 

.75 

348 

.07 

348 

.20 

348. 

85 

350. 

84 

23 

.47 

8. 

348 

.32 

350. 

00 

350 

,4b 

351 

.50 

348 

.17 

345 

.80 

34b 

.23 

34b 

.77 

348 

.01 

348. 

.70 

23 

.25 

10. 

347 

.28 

348. 

4b 

348 

.25 

350 

.32 

347, 

.07 

344 

.44 

344 

.83 

345 

3b 

34b 

.41 

347. 

.05 

22 

b8 

15. 

344 

.13 

344. 

75 

345 

.82 

34b 

.bS 

344  , 

.Ob 

342 

.84 

342 

.53 

342 

.52 

343 

.02 

344. 

.04 

22 

.  1 1 

20. 

341 

.80 

341  . 

88 

342 

.80 

343 

.bO 

341  . 

.80 

341  . 

08 

340. 

5b 

340. 

42 

340. 

78 

341  . 

14 

20 

.88 

30. 

338 

.08 

338. 

47 

338 

.88 

338 

.72 

338 

.45 

338 

.28 

33B 

.83 

338 

.  b7 

338 

.48 

338 

.37 

ABSOLUTE  flow 

ANGLE  - 

DEG. 

24 

.27 

1  . 

-4 

.05 

-4  . 

45 

-2 

.80 

-2 

.84 

-8 

.bl 

-10 

.25 

-8 

.03 

-5 

.73 

-5 

.55 

-5 

.04 

24. 

lb 

2. 

-1 

.78 

-2. 

04 

0 

.05 

-4 

.55 

-11 

.50 

-8 

.05 

-5 

,2b 

-3 

.37 

-3 

.26 

-3 

.01 

24. 

.04 

3. 

-0 

.83 

-0. 

54 

1 

.01 

2 

.41 

-3 

.78 

-b 

.83 

-5 

.14 

-2 

.58 

-1 

.80 

-1  . 

8b 

23. 

.83 

4. 

-0 

.42 

0. 

51 

2 

.77 

1 

.  b5 

-7 

.55 

-8 

.15 

-3 

b8 

-1 

.43 

-1 

.17 

-1 . 

.04 

23. 

.70 

b. 

0 

3b 

0. 

72 

2 

.13 

b 

.57 

2 

.50 

-3 

.33 

-3 

.3b 

-1 

.18 

-0 

.33 

-0 

2b 

23 

.47 

8. 

0 

.04 

0. 

be 

2 

.81 

b 

.  b4 

-1 

.54 

-5 

.85 

-2 

.84 

-0 

.83 

-0 

.48 

-0 

lb 

23 

.25 

10. 

-0 

.48 

-0. 

08 

1 

.08 

5 

.13 

3 

.23 

-1 

.42 

-2 

.47 

-1 

.01 

-0 

.54 

-0 

.25 

22 

.  b8 

15. 

-0 

8b 

-0. 

28 

1 

,0b 

4 

.34 

-1 

.20 

-3 

.81 

-2 

.40 

-1 

.2b 

-1 

.01 

-0. 

.7b 

22 

.  1  1 

20. 

-0 

.75 

-0. 

38 

0 

.20 

2 

.83 

0 

.21 

-1 

.bO 

-1 

.84 

-1 

.12 

-1 

.03 

-1 . 

.10 

20 

.88 

30. 

-0 

.45 

-0. 

.47 

-0 

.04 

1 

.17 

*3 

.34 

-4 

.32 

-2 

.01 

-1 

.1b 

-1 

.04 

-1 

.13 

AXIAL  VELOCITY  -  M/SEC 


24 

.27 

1 . 

157 

.80 

1b1 

.88 

1b2 

.5b 

127, 

Ob 

120 

.24 

140, 

.10 

144 

.52 

144.58 

144 

.  1 1 

152. 

.05 

24 

,1b 

2. 

1b4 

.71 

Ibb 

.84 

1  b8 

.07 

130, 

.38 

12b 

.74 

153. 

,42 

158 

.32 

15b. 4b 

155 

,2b 

IbO, 

.08 

24 

.04 

3. 

170 

•  b3 

171 

.50 

172 

.50 

148, 

,35 

118 

.32 

155. 

,1b 

IbS 

.43 

Ibb. 82 

1  b3 

.14 

ibb. 

.70 

23 

.83 

4. 

175 

,b8 

175 

.88 

175 

.24 

148. 

,7b 

117 

.47 

157, 

,72 

17b 

.21 

173.42 

171 

.28 

172. 

.78 

23. 

.70 

b. 

181 

.78 

180. 

.87 

181  , 

,13 

Ibb. 

3b 

121 

.88 

150. 

,32 

181 

8« 

181 .84 

180 

.74 

181  . 

48 

23 

.47 

8. 

185 

,4b 

185 

.38 

183 

.18 

1 6>  4  , 

.bO 

128 

.80 

157, 

,  14 

184 

.87 

1 8b . 1 3 

18b 

.02 

185 

.28 

23 

.25 

10. 

188 

.72 

188 

.15 

18b 

.51 

170. 

,7b 

135 

.85 

153. 

,71 

185 

.88 

180. bl 

188 

.15 

180. 

.00 

22 

,b8 

15. 

184 

.82 

184 

.81 

182 

.83 

178. 

.24 

154 

.02 

17«  , 

.83 

182 

.74 

184.5b 

184 

.51 

185. 

.44 

22 

.  1 1 

20. 

188 

.80 

188, 

,87 

188, 

,1 1 

187, 

,71 

lb8 

.85 

184. 

,48 

185 

.87 

185. b8 

18b 

.01 

18b. 

.74 

20 

.88 

30. 

201 

.41 

202 

.12 

203 

,0b 

18b. 

.41 

180 

.27 

182 

.bl 

200 

,b4 

188.02 

188 

.87 

187 

.50 

IS 


TABLE  VII. -Concluded. 


(c)  Mass  flow,  34.01  kg/sec 


PERCENT  GAP 


RAO I US  PERCENT 
CM  PASSAGE 
HEIGHT 


0.  10.  20.  30. 


40.  50.  GO.  70. 


GO.  SO. 


TOTAL  PRESSURE  -  N/CM**2 


24 

.27 

1  . 

1b 

.38 

1b 

.52 

1b 

.51 

15 

.  b3 

15 

.53 

15 

.88 

1b 

.11 

1b 

.03 

1b 

.03 

16 

.21 

24 

.  1G 

2. 

1b 

.5b 

1b 

.b5 

1b 

.bS 

15 

.bS 

15 

,b3 

tb 

.27 

tb 

.44 

1b 

.31 

16 

.27 

16 

.40 

24 

.04 

3. 

1b 

.72 

lb 

.75 

1b 

.80 

lb 

.08 

15 

.41 

1b 

.25 

1b 

.70 

ib 

.b2 

16 

.48 

16 

.57 

23 

.S3 

4. 

1b 

.8b 

1b 

.88 

1b 

.88 

lb 

.  1 1 

15 

.35 

1b 

.34 

1b 

.88 

1b 

.82 

16 

.72 

16 

.75 

23 

.70 

b. 

17 

.05 

17 

.02 

17 

.00 

lb 

.bO 

15 

.42 

15 

.88 

17 

.02 

17 

.Ob 

17 

.00 

16 

.00 

23 

.47 

8. 

17 

.15 

17 

.  1 1 

17 

.Ob 

lb 

.53 

15 

.50 

1b 

.10 

17 

.10 

17 

.17 

17 

.13 

17 

.11 

23 

.25 

10. 

17 

.22 

17 

.18 

17 

.13 

tb 

.bb 

15 

.b8 

1b 

.01 

17 

.08 

17 

.25 

17 

.22 

17 

.10 

22 

.G8 

15. 

17 

.32 

17 

.31 

17 

.23 

1b 

.74 

1b 

.01 

1b 

.52 

17 

.22 

17 

.25 

17 

.25 

17 

.27 

22 

.11 

20. 

17 

.33 

17 

.35 

17 

.33 

1b 

.8b 

1b 

.35 

1b 

.71 

17 

.22 

17 

.23 

17 

.22 

17 

.22 

20 

.  S8 

30. 

17 

.25 

17 

.25 

17 

.28 

1b 

.72 

1b 

.50 

1b 

.84 

17 

.25 

17 

.21 

17 

.16 

17 

.13 

TOTAL  TEMPERATURE 

-  OEG. 

K 

24 

.27 

1  . 

353 

.30 

355 

.Ob 

353 

.88 

354 

.bS 

353 

.bO 

352 

.85 

353 

.58 

351 

.87 

352 

.66 

354 

.00 

24 

,1b 

2. 

352 

.88 

354 

.17 

354 

.Ob 

353 

.  b2 

351 

.74 

351 

.8b 

351 

.78 

351 

•  b7 

352 

.30 

353 

.52 

24 

.04 

3. 

352 

.  b7 

353 

.S3 

354 

,b5 

352 

.bl 

350 

.Ob 

351 

.30 

350 

.44 

351 

.75 

352 

.45 

352 

.62 

23 

S3 

4. 

353 

.84 

352 

.84 

353 

.  18 

354 

.78 

350 

.38 

350 

.47 

351 

.23 

352 

.  1b 

352 

.44 

352 

.82 

23 

.70 

b. 

351 

.  b5 

352 

.18 

353 

.05 

353 

.45 

348 

.28 

348 

.05 

348 

.81 

348 

.88 

350 

.81 

351 

.35 

23 

.47 

8. 

350 

.28 

348 

.53 

351 

.35 

352 

.81 

348 

.bb 

34b 

.71 

347 

.15 

347 

.85 

348 

.02 

340 

.58 

23 

.25 

10. 

348 

.51 

34b 

.bb 

350 

.03 

351 

.38 

347 

.58 

345 

.bO 

345 

.78 

34b 

.35 

347 

.2b 

347 

.55 

22 

.68 

15. 

345 

.08 

345 

.13 

34b 

.10 

347 

.40 

345 

.47 

34  3 

.38 

343 

.17 

343 

.48 

343 

.73 

344 

.23 

22 

.11 

20. 

342 

.88 

34  3 

.18 

34  3 

.88 

345 

.  12 

34  3 

.30  341 . 

82 

341  . 

75 

341  . 

71 

341  . 

78 

342. 

41 

20 

.88 

30. 

340 

.04 

340 

.20 

341 

.Ob 

340 

.43 

340 

.48 

338 

.32 

338 

.71 

340 

.08 

340 

.13 

330 

.70 

ABSOLUTE  FLOH 

ANGLE  - 

OEG. 

24. 

27 

1 . 

-3. 

.75 

-4. 

.45 

-2. 

.84 

-2 

.80 

-8 

.93 

-10 

.17 

-7. 

.85 

-5 

.42 

-5 

.  18 

-5. 

.08 

24. 

1b 

2. 

-1  . 

.72 

-1  . 

.81 

0. 

.38 

•4 

.43 

-11 

.  b4 

-8 

.17 

-5. 

lb 

-3 

.18 

-3 

.10 

-2. 

.01 

24. 

04 

3. 

-0. 

.64 

-0. 

.47 

1  . 

.00 

2 

.  b7 

-3 

.78 

-b 

.71 

-5 

.08 

-2 

.28 

-1 

.60 

-1  . 

.65 

23. 

S3 

4. 

0. 

.22 

0 

.64 

3. 

.  1  1 

2 

.27 

-7 

.38 

-8 

.42 

-3. 

.bl 

-1 

.23 

-0 

.83 

-0 

.71 

23. 

.70 

b. 

0. 

.85 

1 . 

.50 

2. 

.48 

7 

.1b 

3 

.24 

-3 

.37 

-3 

.40 

-1 

.24 

-0 

.07 

0 

.20 

23. 

47 

8. 

0. 

68 

1 . 

.24 

3. 

,  10 

7 

.51 

-0 

,8b 

-b 

.03 

-2. 

.72 

-0 

.62 

0 

.23 

0 

.40 

23. 

25 

10. 

0. 

17 

0. 

.44 

1  , 

,73 

5 

.87 

4 

.01 

-1 

.24 

-2 

.28 

-1 

.05 

-0 

.11 

0 

.08 

22. 

b8 

15. 

-0. 

,78 

-0, 

.23 

1  . 

,2b 

4 

.85 

-0 

.45 

-3 

.48 

-2 

.02 

-0 

.85 

-0 

.58 

-0 

.51 

22 

.  1 1 

20. 

•0. 

.73 

-0. 

.18 

0. 

.50 

3 

.53 

0 

.78 

-1 

.12 

-1  , 

.00 

-0 

.88 

-0 

.78 

-0 

.48 

20. 

.80 

30. 

-0. 

.45 

-0 

4b 

0. 

.12 

2 

.08 

-2 

.88 

-4 

.22 

-1  . 

.75 

-0 

.87 

-0 

.88 

-0 

.68 

AXIAL  VELOCITY  -  M/SEC 


24 

.27 

1 . 

160 

.26 

165 

.21 

164 

.08 

128 

.40 

121 

.08 

142, 

.33 

148 

.34 

145 

.33 

145 

.8b 

153 

.40 

24 

.16 

2. 

167 

.36 

170 

.53 

170 

.58 

131 

.70 

125 

.80 

154 

.35 

161 

.00 

157 

.51 

156 

.23 

161 

.36 

24 

.04 

3. 

173 

.38 

174 

.46 

17b 

,37 

140 

.54 

117, 

.80 

154, 

.03 

171 

.41 

160 

.44 

165 

.17 

168 

.14 

23. 

.03 

4. 

178. 

,73 

170 

,05 

170, 

.03 

151 , 

.04 

114 

.80 

158. 

.16 

178 

.44 

177 

.04 

173 

.65 

174 

.75 

23 

.70 

6. 

185. 

.17 

184, 

.34 

183, 

,00 

160 

,01 

120. 

,70 

14b, 

.40 

183 

.18 

184 

.01 

183 

.58 

183 

.2b 

23 

.47 

8. 

188, 

.83 

187 

.47 

18b, 

.37 

168, 

.50 

12b, 

.30 

151  , 

.82 

18b 

.44 

188 

.87 

188 

.03 

187 

.53 

23 

.25 

10. 

101  , 

.  bl 

ISO 

.22 

180 

.07 

173 

.04 

13b, 

,0b 

150, 

.12 

18b 

.52 

101 

.63 

101 

.04 

100 

.25 

22. 

.68 

15. 

105. 

04 

105, 

,5b 

103, 

,67 

178. 

.73 

153, 

,43 

170, 

.00 

102 

.56 

103 

.30 

103 

.47 

104 

.24 

22. 

.11 

20. 

108. 

,01 

108, 

.73 

108. 

.34 

187, 

.83 

168, 

.21 

170, 

.70 

104 

.70 

104 

.08 

104 

.58 

104 

.78 

20, 

sO 

CD 

30. 

100, 

.88 

200, 

.13 

201  , 

,30 

185, 

,12 

178 

.03 

100, 

.82 

100 

.70 

108 

.86 

107 

.44 

10b 

.50 

1 


J 

f 


t 

I 


i 


16 


•  4. 


TABLE  VIII.  -  CIRCUMFERENTIAL  DISTRIBUTIONS  AT  SECOND-STAGE  STATOR  EXIT 


(a)  Mass  flow,  34.63  kg/sec 


PERCENT  GAP 

0.  10.  20.  30.  40.  50.  GO.  70.  80.  90. 

RADIUS  PERCENT 
CM  PASSAGE 

HEIGHT  TOTAL  PRESSURE  -  N/CM**2 


23 

.54 

1  . 

22 

.15 

22 

.35 

22 

.48 

22. 

57 

22. 

63 

22. 

04 

21 

.32 

21 . 

.60 

21 . 

57 

21 

.60 

23 

.45 

2. 

22 

.29 

22 

.51 

22 

.bb 

22. 

7b 

22. 

79 

22. 

20 

21 

.42 

21 . 

.90 

21 . 

98 

21 

.88 

23 

.37 

3. 

22 

.39 

22 

.bl 

22 

.81 

22. 

89 

22. 

92 

22. 

49 

21 

.54 

21 . 

9b 

22. 

31 

22 

.13 

23 

.29 

4. 

22 

.48 

22 

.70 

22 

.90 

22. 

97 

22. 

99 

22. 

64 

21 

.50 

22 

.09 

22. 

52 

22 

.39 

23 

.12 

b. 

22 

.66 

22 

.87 

23 

.02 

23. 

10 

23. 

1 1 

22. 

89 

21 

.79 

21 

.95 

22. 

81 

22 

.80 

22 

.95 

8. 

22 

.88 

23 

.05 

23 

.21 

23. 

30 

23. 

24 

22. 

98 

21 

7b 

22. 

.08 

23. 

01 

23 

.04 

22 

.78 

10. 

23 

.07 

23 

.17 

23 

.30 

23. 

3b 

23. 

37 

23. 

15 

22 

,13 

22. 

.01 

23. 

03 

23 

.16 

22 

3b 

15. 

23 

4b 

23 

.52 

23 

,5b 

23. 

5b 

23. 

52 

23. 

41 

22 

37 

22. 

.14 

23. 

13 

23 

.37 

21 

.95 

20. 

23 

.  b4 

23 

,b7 

23 

.68 

23. 

64 

23. 

59 

23. 

52 

22 

.80 

22. 

.36 

22. 

98 

23 

.50 

21 

.11 

30. 

23. 

.72 

23 

.74 

23 

.74 

23. 

70 

23. 

71 

23. 

65 

22 

9b 

22. 

.68 

23. 

2b 

23 

.61 

total  temperature 

•  DEG. 

K 

23 

.54 

1  . 

392. 

,9b 

394 

.30 

393 

.58 

394. 

3b 

392. 

52 

398. 

87 

393 

.73 

392 

.83 

394. 

2b 

395 

.1b 

23 

.45 

2. 

393 

.45 

393 

.95 

393 

.79 

393. 

95 

393. 

23 

399. 

68 

393 

.20 

393 

.49 

394. 

13 

394 

.44 

23 

.37 

3. 

394 

.41 

393 

.91 

394 

.67 

393. 

91 

394. 

52 

407. 

19 

392 

b7 

395 

.05 

398. 

20 

393 

.60 

23 

.29 

4. 

393. 

.74 

392 

.bO 

393 

.51 

393. 

2b 

393. 

,  b7 

394. 

41 

392 

.96 

392 

.92 

385. 

81 

393 

.69 

23 

.12 

b. 

393. 

4b 

394 

.07 

393 

.38 

393. 

13 

393. 

27 

394. 

47 

392 

.57 

393 

.  12 

394. 

2b 

394 

.55 

22 

.95 

8. 

393. 

.25 

393 

.28 

392 

.99 

392. 

62 

392. 

.71 

393. 

41 

392 

.05 

391 

.84 

393. 

24 

393 

.62 

22 

.78 

10. 

392. 

.72 

392 

.34 

392 

.04 

391  . 

73 

391  . 

68 

392. 

71 

391 

.99 

390 

.83 

391  . 

49 

392 

.19 

22 

.3b 

15. 

390. 

.13 

390 

.13 

389 

.54 

389. 

1b 

389. 

01 

390. 

24 

389 

.32 

387 

.78 

388. 

72 

389 

.49 

21 

.95 

20. 

387. 

.22 

387 

.27 

38b 

.85 

38b  . 

1 1 

38b. 

30 

387. 

32 

38b. 

82 

385. 

1b 

385. 

98 

38b. 

bb 

21 

.11 

30. 

382. 

,42 

382 

.59 

382 

.49 

382  . 

30 

382. 

3b 

383. 

27 

383 

.07 

381 

.81 

382. 

.24 

382 

.58 

absolute  flon 

ANGLE  - 

DEG. 

23. 

.54 

1 . 

-7. 

24 

-b. 

28 

-5 

.05 

-4. 

03 

-2. 

02 

0. 

7b 

-5 

.95 

-7 

.50 

-5. 

00 

-5 

.08 

23. 

.45 

2. 

-5. 

3b 

-4. 

39 

-3. 

.24 

-2. 

11 

-0. 

17 

2. 

62 

-5, 

.21 

-b. 

.58 

-3. 

39 

-3 

.03 

23 

.37 

3. 

-3. 

88 

-3. 

25 

-2. 

.01 

-0. 

98 

0. 

72 

3. 

97 

-1  . 

.41 

-5. 

.94 

-2. 

45 

-1 , 

.18 

23 

29 

4. 

-2. 

97 

-3. 

27 

-1  , 

.41 

-0. 

47 

1  . 

25 

5. 

40 

-0. 

3b 

-5 

25 

-1  . 

39 

-0 

.03 

23 

.12 

b. 

-1  . 

24 

-1  . 

.  14 

-0 

.40 

0. 

43 

1  . 

81 

5. 

80 

4. 

.54 

-3. 

.80 

-1  . 

24 

1 

.28 

22 

.95 

8. 

-0. 

08 

-0. 

.05 

0. 

.42 

1 . 

1b 

2. 

32 

b. 

28 

5. 

.  15 

-3. 

.84 

-0. 

84 

1 

.58 

22 

.78 

10. 

0. 

98 

0. 

94 

1 . 

.22 

1 . 

78 

2. 

62 

5. 

5b 

b. 

8b 

-2 

.56 

-1  . 

3b 

1 

.4b 

22 

3b 

15. 

1  . 

87 

2. 

.02 

2 

,29 

2. 

4b 

2. 

82 

5. 

48 

b. 

.62 

-2. 

.45 

-1  . 

88 

0 

.44 

21 . 

.95 

20. 

1 . 

59 

1 . 

.79 

2 

Ob 

2. 

1b 

2. 

34 

4. 

37 

5 

.27 

-0 

.50 

-2. 

62 

-0 

.58 

21 . 

.11 

30. 

0. 

21 

0. 

42 

0. 

.69 

0. 

83 

1 . 

15 

3. 

1 1 

2. 

8b 

-0 

.40 

-2. 

75 

-1 

.1b 

AXIAL 

VELOCITY  - 

M/SEC 

23 

.54 

1  . 

14b. 

64 

153 

.59 

158. 

.02 

IbO. 

93 

162. 

bb 

145. 

27 

115 

.14 

12b 

.75 

12b. 

Ob 

127 

.42 

23 

.45 

2. 

152. 

00 

159 

.20 

163 

.91 

167. 

17 

167. 

78 

150. 

98 

120 

.21 

138 

.58 

142. 

07 

138 

.65 

23 

.37 

3. 

155. 

91 

1b2, 

.  b2 

168 

.88 

171  . 

13 

171  . 

91 

161  . 

73 

125 

.68 

141 

.48 

154. 

4b 

147 

.96 

23. 

.29 

4. 

159. 

00 

1b5, 

.48 

171  , 

.47 

173. 

34 

173. 

81 

163. 

40 

124 

.54 

145 

.99 

158. 

93 

15b 

.62 

23 

.12 

b. 

1b5. 

,07 

171 

.25 

175 

.28 

177. 

24 

177. 

59 

170. 

91 

135 

,9b 

141 

.93 

169, 

58 

169 

.22 

22 

.95 

8. 

171. 

,80 

17b, 

.54 

180, 

.45 

182. 

bb 

181  . 

22 

173. 

48 

135 

.23 

14b 

.95 

175. 

29 

17b 

.  14 

22. 

.78 

10. 

1  77. 

25 

179, 

,95 

183 

,1b 

184. 

57 

184. 

64 

178. 

62 

148 

.56 

144 

.94 

175. 

95 

179 

.49 

22. 

,3b 

15. 

187, 

,51 

189, 

.14 

189 

.87 

189. 

7b 

188. 

7b 

185. 

,  fe  7 

15b 

.88 

150 

.31 

179. 

00 

185 

.41 

21. 

.95 

20. 

192. 

22 

192 

,92 

193, 

.14 

191  . 

89 

190. 

,85 

189. 

09 

170 

.43 

157 

.91 

175. 

48 

188 

.93 

21. 

.11 

30. 

195. 

07 

195, 

62 

195. 

,42 

194. 

51 

194. 

68 

193. 

45 

17b 

.67 

169 

.09 

183. 

94 

192 

.48 

i 

l 


I 

L 


17 


TABLE  VIII. -Continued 


(b)  Mass  flow,  34.23  kg/sec 


PERCENT  GAP 


RADIUS  PERCENT 
CM  PASSAGE 
HEIGHT 


0. 


10.  20.  30. 


40.  50.  GO. 


70.  80.  80. 


TOTAL  PRESSURE  -  N/CM**2 


23 

.54 

1 . 

24 

.07 

24. 

21 

24 

.45 

24 

.69 

24 

.92 

24 

.57 

23 

.36 

23 

.98 

24 

.28 

24 

.29 

23 

.45 

2. 

24 

.29 

24. 

35 

24 

.51 

24 

.78 

25 

.04 

24 

.71 

23 

.45 

24 

.12 

24 

.67 

24 

.71 

23 

.37 

3. 

24 

.55 

2«. 

,51 

24 

.57 

24 

.74 

25 

.01 

25 

.00 

23 

.57 

23 

.92 

24 

.89 

25 

.01 

23 

.29 

4. 

24 

.81 

24. 

,67 

24 

.66 

24 

.81 

25 

.07 

25 

.07 

23 

.56 

23 

.88 

25 

.08 

25 

.28 

23 

.12 

6. 

25 

.20 

25. 

08 

24 

.92 

24 

.92 

25 

.14 

25 

.20 

24 

.09 

23 

.48 

25 

.04 

25 

.53 

22 

.95 

8. 

25 

.37 

25. 

,17 

25 

.07 

25 

.08 

25 

.19 

25 

.28 

24 

.23 

23 

.54 

25 

.12 

25 

.56 

22 

.  78 

10. 

25 

.41 

25. 

,30 

25 

.24 

25 

.23 

25 

.28 

25 

.40 

24 

.65 

23 

.56 

24 

.90 

25 

.56 

22 

.36 

15. 

25 

.54 

25. 

47 

25 

.42 

25 

.52 

25 

.61 

25 

.64 

24 

.81 

23 

.71 

24 

.74 

25 

.53 

21 

.95 

20. 

25 

.44 

25. 

64 

25 

.65 

25 

.67 

25 

.73 

25 

.73 

25 

.08 

24 

.32 

24 

.66 

25 

.45 

21 . 

.  1 1 

30. 

25 

.67 

25. 

66 

25 

.66 

25 

.69 

25 

.70 

25 

.71 

25 

.01 

24 

.62 

24 

.91 

25 

.5" 

TOTAL  TEMPERATURE 

-  DEG. 

K 

23 

.54 

1 . 

404 

.63 

407. 

13 

406 

.30 

408 

.06 

409 

.39 

407 

.62 

406 

.38 

408 

.64 

407 

.06 

407 

.32 

23 

.45 

2. 

405 

.37 

406. 

,40 

405 

.87 

406 

.83 

407 

.36 

407 

.04 

404 

.87 

406 

.23 

405 

.85 

406 

.01 

23 

.37 

3. 

406 

.60 

405. 

62 

405 

.25 

405 

.82 

404 

.94 

407 

.54 

403 

.09 

404 

.46 

404 

.89 

405 

.14 

23 

.29 

4. 

406 

.40 

405. 

,77 

406 

.18 

405 

.48 

406 

.18 

405 

.90 

404 

.37 

403 

.45 

405 

.31 

404 

.25 

23 

.12 

6. 

405 

.67 

406. 

22 

405 

.43 

405 

.04 

404 

.96 

405 

.59 

403 

.24 

401 

.66 

403 

.38 

404 

.55 

22 

.95 

8. 

404 

.70 

405. 

48 

405 

.32 

404 

.  71 

404 

.14 

404 

.67 

404 

.30 

400 

.50 

402 

.28 

402 

.62 

22 

.78 

10. 

403 

.26 

404  . 

81 

404 

.70 

404 

.36 

403 

.59 

403 

.83 

404 

.04 

399 

.52 

401 

.  10 

401 

.47 

22 

.36 

15. 

400 

.53 

401  . 

57 

402 

.  14 

402 

.19 

401 

.30 

401 

.83 

401 

.66 

397 

.66 

397 

.81 

399 

.06 

21  . 

.95 

20. 

396 

.94 

397. 

67 

398 

.  S6 

398 

.55 

397 

.75 

398. 

62 

w 

CD 

25 

395. 

42 

394. 

69 

395. 

77 

21, 

.  1 1 

30. 

382 

.62 

391  . 

48 

391 

.56 

391 

.52 

391 

.41 

392 

.25 

391 

.91 

390 

.28 

389 

.82 

390 

.84 

ABSOLUTE  FLOW 

ANGLE  - 

DEG. 

23. 

.54 

1  . 

-3 

.28 

-4. 

09 

-5 

.29 

-5 

.27 

-3 

.31 

1 

.90 

-3 

.71 

-8 

.57 

-4 

.57 

-1 

.76 

23. 

.45 

2. 

-0. 

.84 

-1  . 

61 

-2 

.66 

-2 

.92 

-1 

.38 

3 

.91 

-2 

.57 

-7 

.51 

-3 

.16 

-0 

.36 

23. 

37 

3. 

0. 

.96 

0. 

63 

-0 

.37 

-1 

.50 

-0 

.35 

4 

.55 

1 , 

.85 

-6 

.00 

-3 

.10 

0 

.68 

23. 

.29 

4. 

2 

.34 

1  . 

92 

0 

.76 

-0 

.44 

0 

.56 

5 

.84 

3 

.64 

-5 

.52 

-2 

.33 

1 

.25 

23. 

12 

6. 

3. 

.73 

3. 

98 

3 

.64 

2 

.42 

2 

.04 

5 

.74 

8. 

.31 

-1 

.66 

-2 

.83 

1 

.60 

22. 

95 

8. 

3. 

.96 

4. 

39 

4 

.15 

3 

.33 

2 

.95 

6 

.22 

8 

.65 

-2 

.02 

-2 

.48 

1 

.35 

22. 

78 

10. 

3. 

.74 

4. 

28 

4 

.56 

4 

.  1  1 

3 

.58 

5 

.69 

10. 

.12 

1 

.69 

-3 

.06 

1 

.06 

22. 

3b 

15. 

2. 

.88 

3. 

23 

3 

.51 

3 

.75 

3 

.97 

5 

.95 

10 

.06 

2 

.32 

-2 

.81 

-0 

.23 

21 . 

.95 

20. 

1  . 

.88 

2. 

07 

2 

.40 

2 

.73 

3 

.16 

4 

.96 

7 

.41 

2 

.66 

-1 

.45 

-0 

.88 

21 . 

.11 

30. 

1  . 

.32 

1  . 

35 

1 

.36 

1 

.47 

1 

.80 

3 

.51 

5 

.58 

1 

.71 

-1 

.17 

-0 

.95 

AXIAL 

VELOCI 

TY  -  H/SEC 

23. 

54 

1 . 

140 

.  10 

145. 

14 

152 

.29 

159 

.53 

166 

.76 

156 

.51 

113 

.70 

136 

.37 

147 

.21 

148 

.14 

23. 

45 

2. 

147. 

.90 

150. 

18 

154 

.58 

162 

.60 

169 

.89 

160 

.56 

117 

.83 

141 

.46 

159 

.16 

160 

.72 

23. 

.37 

3. 

156 

.49 

155. 

20 

156 

.92 

161 

.76 

169 

.09 

168 

.70 

1 22 

.86 

135 

.27 

165 

.58 

169 

.12 

23. 

.29 

4. 

163 

.97 

160. 

06 

159 

.78 

163 

.92 

171 

.00 

170 

.06 

122 

.64 

133 

.95 

171 

.08 

176 

.00 

23. 

12 

6. 

174, 

.56 

171 . 

51 

167 

.00 

167 

.  1  1 

172 

.92 

173 

.84 

140 

.90 

119 

.84 

170 

.13 

182 

.64 

22. 

95 

8. 

178, 

.94 

174. 

10 

171 

.59 

171 

.82 

174 

.48 

176 

.07 

140 

.92 

123 

.06 

172 

.41 

183 

.41 

22. 

78 

10. 

180. 

,07 

177. 

70 

176 

.  1 1 

1  75 

.76 

177 

.02 

179 

.51 

158 

.30 

124, 

.23 

166 

.84 

183 

.64 

22. 

36 

15. 

183. 

,86 

182. 

43 

181 

.24 

183 

.72 

185 

.59 

185 

.68 

163 

.50 

131  , 

.21 

163 

.21 

183 

.58 

21. 

95 

20. 

182. 

03 

186. 

74 

187 

.25 

187 

.54 

188 

.82 

188 

.61 

172 

.28 

152 

.27 

161 

.76 

182 

.19 

21 . 

.11 

30. 

166 

.14 

188. 

12 

188 

.14 

188 

.71 

188 

.90 

189 

.17 

172 

.28 

162 

.43 

169 

.93 

185 

.95 

It 


TABLE  VIII. -Concluded. 


(c)  Mass  flow,  34.01  kg/sec 


PERCENT  GAP 

0.  10.  20.  30.  40.  50.  GO.  70.  80.  80. 

RADIUS  PERCENT 
CM  PASSAGE 

HEIGHT  TOTAL  PRESSURE  *  N/CM*«2 


23 

.54 

1  . 

24. 

2b 

24. 

39 

24 

.  t>5 

24 

.93 

25. 

22 

24. 

78 

23. 

b2 

24 

.24 

24 

.50 

24 

.47 

23 

.45 

2. 

24. 

,49 

24. 

53 

24 

.72 

25 

.04 

25. 

28 

24. 

90 

23. 

71 

24 

.39 

24 

.87 

24 

.87 

23 

.37 

3. 

24. 

b5 

24. 

b8 

24 

.74 

24 

.92 

25. 

27 

25. 

15 

23. 

7b 

24 

.10 

25 

.Ob 

25 

.20 

25 

.32 

4. 

24. 

9b 

24. 

78 

24. 

.82 

25 

.02 

25. 

33 

25. 

27 

23. 

78 

24 

.07 

25 

.30 

25 

.44 

23 

.12 

b. 

25. 

29 

25. 

17 

25 

.Ob 

25 

.Ob 

25. 

35 

25. 

43 

24. 

33 

23 

.70 

25 

.24 

25 

•  b8 

22 

85 

8. 

25. 

4b 

25. 

31 

25. 

.  18 

25 

.20 

25. 

47 

25. 

51 

24. 

39 

23 

.77 

25 

.38 

25 

.72 

22 

.78 

10. 

25. 

49 

25. 

42 

25, 

.33 

25 

.34 

25. 

52 

25. 

59 

24. 

81 

23 

.b9 

25 

.11 

25 

.77 

22 

3b 

15. 

25. 

72 

25. 

b8 

25. 

.  b5 

25 

.71 

25. 

77 

25. 

84 

24. 

98 

23 

.90 

24 

.91 

25 

.b8 

21 

.35 

20. 

25. 

7b 

25. 

7b 

25 

.77 

25 

.78 

25. 

8b 

25. 

8b 

25. 

14 

24 

.49 

24 

.84 

25 

.  b2 

21 

.11 

30. 

25. 

80 

25. 

78 

25 

.74 

25 

.78 

25. 

79 

25. 

82 

25. 

12 

24 

.77 

25 

.01 

25 

.bb 

TOTAL  TEMPERATURE 

-  OEG. 

K 

23 

.54 

1 . 

402. 

44 

405. 

79 

405 

.10 

40b 

.52 

40b. 

b5 

405. 

b4 

405. 

82 

405 

.03 

405 

.97 

407 

.08 

23 

.45 

2. 

403. 

84 

405. 

bb 

405. 

.22 

405 

.bb 

405. 

8b 

405. 

91 

404. 

34 

404 

.48 

405 

.35 

40b 

.08 

23 

.37 

3. 

404. 

b7 

405. 

71 

405. 

37 

403 

.Bb 

404. 

99 

40b. 

88 

401  . 

90 

404 

.08 

404 

.75 

405 

.22 

25 

.32 

4. 

404. 

94 

405. 

71 

405. 

.59 

404 

.5b 

404  . 

9b 

405. 

23 

403. 

12 

401 

.97 

403 

.80 

404 

.04 

23 

.12 

b. 

404. 

93 

404. 

8b 

405 

.20 

405 

.00 

404  . 

08 

404. 

b9 

404. 

25 

400 

.80 

402 

.71 

403 

.21 

22 

.85 

8. 

405. 

Ob 

404. 

89 

405, 

.27 

405 

.  1b 

404. 

12 

404. 

.71 

404. 

37 

400 

.79 

402 

.73 

403 

.18 

22 

.78 

10. 

403. 

b4 

404. 

22 

404 

.  53 

404 

.  1 1 

403. 

18 

404. 

.30 

404. 

22 

400 

.12 

401 

.78 

402 

.10 

22 

3b 

15. 

401  . 

01 

401  . 

49 

402. 

.08 

402 

.00 

401  . 

bO 

401  . 

42 

401  . 

31 

397 

.  b9 

398 

.20 

399 

.01 

21 

.95 

20. 

397. 

59 

398. 

28 

398 

.92 

398 

.57 

398. 

13 

398. 

09 

398. 

34 

395. 

80 

395. 

13 

39b. 

48 

21 

.11 

30. 

391  . 

55 

391  . 

89 

392. 

.37 

391 

.  b7 

391  . 

38 

391  . 

b9 

391  . 

90 

390 

.94 

390 

.99 

391 

.b8 

A8S0LUTE  Flow 

ANGLE  - 

OEG. 

23 

.54 

1  . 

-3. 

72 

-4. 

b2 

-5. 

3b 

-5 

.44 

-3. 

40 

1 . 

.74 

-4  . 

09 

-8 

■  b9 

-4 

.53 

-1 

.78 

23 

.45 

2. 

-1 . 

27 

-2. 

41 

-3 

.05 

-3 

.13 

-1  . 

41 

3. 

.72 

-2. 

72 

-7 

.50 

-3 

.12 

-0 

.3b 

23 

.37 

3. 

0. 

8b 

-0. 

05 

-0. 

.84 

-1 

.  b4 

-0. 

45 

4. 

57 

1  . 

53 

-b 

.05 

-2 

.90 

0 

.70 

25 

.32 

4. 

1 . 

97 

1  . 
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Figure  3.  -  Multistage  compressor  test  facility. 
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